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are so striking and numerous, that the doctrine that enzyme action
is a catalytic one rests on a by no means unstable foundation.
Supposing now the case of a colloid in the condition of a sol, as for
instance the proteins are in the plasma or serum of the blood, does
that term imply, complete solution in the same way as when we use the
term in reference to a solution of salt or sugar ? Or have we, on the
other hand, rather a condition of suspension, or a kind of attenuated
gel ?
The microscopic examination of such fluids, even with the highest
powers, reveals no visible particles. The particles which are present
if they are not in solution are present either in a smaller or in a more
diifuse condition than the particles of an ordinary suspension or
emulsion.
An ordinary paper filter has far too large pores to keep back any such
fine particles from these fluids. It is necessary to construct a filter of a
more efficient character. The kind of filter employed is fashioned on
the principle of those used for filtering off small particles such as
bacteria from fluids. One of the best is that described by C. J. Martin.
The case of the candle of a Pasteur-Chamberland filter is filled with a
hot 10 per cent, solution of gelatin, and this is forced by air pressure
through the pores of the porcelain. The hot solution filters through
fairly quickly at first, but as the pores get stopped up it runs through
more slowly; when it is cold, the filter case is removed from the
compressed air cylinder, and the filter detached from its case. The
gelatin is then washed off from the outside of the filter, and it is ready
for use.
Instead of a gelatin filter, one of silicic acid can be made. A stiff
solution of sodium silicate is filtered under pressure through the
candle; after a few minutes, when the pores are filled with it, the
candle "can be detached, filled with 3 per cent, hydrochloric acid, and
immersed in a bath of the same acid for a day or two. The acid diffuses
into the pores, and decomppses the sodium silicate, depositing a
gelatinous precipitate of silicic acid.
If fresh serum or egg-white is placed outside the filter, the filtrate
which comes through is clear, colourless, and absolutely free from
protein.
Proteoses and crystalloids pass the membrane easily; meta-
proteins slightly; caramel, biliverdin, and dextrins partially. But
the following proteins do not pass it at all: egg-albumin, serum-
albumin, egg-globulin, serum-globulin, fibrinogen, caseinogen, nucleo-
proteins, and haemoglobin. The colloid carbohydrates starch and
glycogen resemble the proteins.
In other words, substances with large molecules which do not
pass through membranes by dialysis are also stopped by filtration
under pressure through a gelatin or silicic-acid filter, and some are
inclined to regard the large size of the molecule as the reason of the